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(57) Abstract: An expansion-type reflection mirror has connecting members that are installed between extendable members con- 
structing an expansion truss. Each connection member connects a portion corresponding to an antinode of and a portion correspond- 
ing to a node of a bucking mode occurring in extendable members when tensile force is applied to surface cable. Further, the surface 
cab e is composed of inner surface cable and outer periphery surface cable that is joined to the outer periphery of the inner surface 
cable. Cable having high rigidity and whose length varies a little when tensile force varies is used as the inner surface cable As 
the outer periphery surface cable, cable having lower rigidity than the inner surface cable and whose tensile force varies less than 
the inner surface cable when the length varies is used. Tensile force is applied from the expansion truss to the inner surface cable 
through the outer periphery surface cable to forai a predetermined mirror surface shape. 



^ (57) Sifo: *«W(OSgaSSSt^li. „ 



—=E- h'0>fc\z*j&-?Z>®H 



WO 2005/027186 A2 I If III IIIIIIII fl lllfll f llff Hill Hill |f» I [| ||J IIIII HUJ f|||| ||Hf | j|| Iflllll ||f| HH ||| j 



(si) t%^m (m^o tei^mv . ±x<ommo>mm&im^ 

RTtl>: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) mmmmTFOtzi^mv. ±x<bmm<Dfc&&mtf'5i 

fe): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), l-r>7 (AM, AZ, BY, 



KG, KZ, MD, RU, TJ, TM), a — Q v (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



WO 2005/027186 



PCT/JP2004/013488 



10 w^sflf 

hi 3 fa, ^(ommmmKomtimtt^ (a) ^mrbm^i^©^:^ 

-fAs*y YV—t 10 0, **lsY*y 10 5, MBS 1 0 6frbm&t£*l 

2>o "yi/^-ti^bfofr^—ysu^y M7— ^ i o Ote, 7^yKt7 l o 

5 LTIi h 7 ^ 1 0 6 19 Htf <bfrt, JSfflSLKt«R^*®^^0/'?7 

®14f± x !r~-fiV*y hV-t 1 0 0©«^||B*^5HW!Wlia*T?*)5. Bfc 
*5WT, >r<--7A,*y M7->m, i^-^^^^^/H o 1, ^JSM 1 



WO 2005/027186 



PCT/JP2004/013488 



5 ^y^^H 0 4d5^/f^/H O 3CtLTt-7x^^7' 

t-7i7^-7';H 0 lSSitJ^s^-Sr— ^/H 0 4 fcL^MKUC 
1 0 3?rI<t§-i:T't-7x7^7/H 0 lSr^LTifs Hff^^^fcifi 

(HI 5(^fJ;5}^ ^-f^T'/H 0 3?>S££r^ML7ci§"3\ *-r<7-— ^ 
1 O 3fc»EUtf-- -7^*>r*--fj\,\ 0 l^ffig^i: LT3EH$tb«*^Sr 



WO 2005/027186 



PCT/JP2004/013488 



sr-?;v* y yy-t 2 0 1 ttWJtfeasSi < % m^mit^X^^mh^b^^r 

hfr— zf;\s2. 0 2T»3t«F$*t5. f-^— Ytr—^fVi 0 2 «J«MJg|® 2 03t 
5 m 5 f+tt 6>*U fl»MJBI® 2 0 3 &2&S.<DmA*$te <£ 9 ^ 

Ell 7 ft. t^OJRmS!Smoteo«^^7jHi^BI-e«><5. 118ft 

3, ^y^^r—zf^l 0 4fcJ:9fl|^$tu ^O^^^K^-^ 1 0 sWot 
SPib7^106 «^$tt5 D 

£©®&B f7^10 6tt, i^^^J&$;fa7c 8 OO^P® y is? WIS 10 7 

/Wb*— 3^ y^JggiWJtm i«^Sl«Sjifi T^^05«^ tt-?flH8ie 
2n {f^#B-ll^ffl- r^ifi:^#iMiim^/h#*j ffHftttaffi¥£tt:jd& B-i 

I, Vol. j76-B-II, No. 5, 1993, pp. 476-484) 0 

25 ©y ^^Srl^LTfaffiSilrTV^. 

t ^©JRM^j^tefc 7/u*y l o 014, *sm 

&&i?i-%mWj:^-7Mz£<>xmj&£tix#}y , s k^-mT-v^-T-stt 



WO 2005/027186 



PCT/JP2004/013488 



5 ^100 K:fli»ft©«ffi»S«rJ*fe*«^:fej3:tt x Ilf7^l06 o|5j)iJtt^^ 
10 f?^ttJ& ifoKHteJ: 0 N >r<--7>v* y ^ y->7 ioo KmtJ&tt^x3z.W-? 

5**^^:7 1 O5 0fett«t5c ^f£m> h!7-^ 1 0 

o (Dm y> &\^#MiF&t> x> s m* (D^r-^M^mt v&wmt lt 5 „ 



WO 2005/027186 ^ PCT/JP2004/013488 



WO 2005/027186 ^ PCT/JP2004/013488 



20 m$i<Dmms(Dmwte, ^(Dmrn^izm^mmmRHm^^^x, tr—-? 



WO 2005/027186 



PCT/JP2004/013488 



tt^fsis i o (D^pj^ m^mm 2 ^fctett^fsia 3 ^ia«ojg^Ms 

5 ^#^-T5 0 

io m 3 ™ v 3 o«^!i^-rn!Eiii&ia-efes 0 

So 

men, iih7^53 ^nxiTOfii ^/Tt^iii! -e h % o 

in s w\ >t^z?)v 1 5 (Di\z^m<Dm&M*^wmmx*hz> 0 

hi i o kju ^0>g^jgr»^it^^*5its^-^/^^ M7-^ 5 1 <Dmwm 

inn *^p^©iiiK^i<^i^(2) &7frr#mmx*hz 0 

25 T?$>5 0 

#> ^jiim %mw~t % m x h s o 



WO 2005/027186 



PCT/JP2004/013488 



5 Hitt, ttmvmwmmwDmtim cd w«@-efe^ 0 bucket, 
*mj&m<Dmmw.R&tMi&* mm v 9* 5 3 ©Jim*-— ?/ h ^ 51^ 

afi^M^«fe$^^^M^MIBT^^-i:bT. W/^^!7^ 

15 2 ^fgtf btt. ^<Z>^> 5 2 (D5fe^§B^^-^-^>^ ,4^51 ^ 

20 H2|4 % 7 V-A 2 ©iJ«fll**ttt»HTii!>5. BfcSSV^ 7U-A2tt 
25 3tt, IlOPy^4a~l5©y^4e^ftS 0 Il£Dyy^4a~l5 



WO 2005/027186 PCT/JP2004/013488 



r©f5©!)^4e ©-$S»gtt N HUE* ^ 6 L-Tf KDPy^aO 
^4 e Kt^7(j: N EWBt^8H:J:oT|EME'BriefcjaEte$tb5 0 

10 ^r-iZlb^g l l *r-* l 2 £W UTSa 9 s *:<Dmmmatt7- V l 3 & 

15 > , I5©P ^ 4 e 1 CO y ^ 4 a ~^ 4 <J> ]) 

£^§£*Lfc3l l©i;^4alrl3©yy^4c t mM~tZJjft 

® 7 j&noAnaramc&ttsjM b 7* 5 3 o#w^tM 



WO 2005/027186 



PCT/JP2004/013488 



rrtiSfSJil^ K^TO, — A 2 o^fcflSasjjsfip £ ft t> „ ff'&gfltfs 

5 Mtts:Z)tz.fr s i ^ 9 7 V- A 2 ©»^±^ 2 ^^-^ 1 5T?W»tt 

10 te*5Vvt\ ^-7;n 5 (DUm^mtt, tr—7;vi 5 Sr##moTJR^i-5 

ifote&y. mmm.KMm.(Dumm^—^/ui 5 & k^a 5 0 ^##^ 0 t*5< 

15 SttM<£>MHfl ^§-^7 a 2 oijgtftot, 1 5 A 

13 1 0 ft N 3tc5swo®iBMK*tis^*5^s^r— $/ h r?-^ 5 1 <Dwmm 

f&&frrfftM£lUmX~foZ) 0 ERd^T. h? — ? 5 ill, f— 7 

20 I^i?$ti5 0 

fr~-7/U6 1 b, M^©rat-7x^^7^6 1 c «fc!>«jfc£*L5 0 



WO 2005/027186 



PCT/JP2004/013488 



£5 kg f&&<DJj'e3\o&^1tk%\Z s #V5i«mmSI^f,^T© 
* x >t—-7jV 6 1 ate. 1 b LTSSS 

15 6 4^iafi£;ft3 0 Z.<D^y?*r>—^f;VQ4\±^ rti^y^^>6 4am 
fl^y^^rw.^ 6 4 b ^LT«^5/^^-^6 4 c^^$^5 0 -y— 

A' 6 1 £r§| o3S3 ? 6 3 Ifct^XRititifrZ'* V # tr—rf>V 6 4 

^62 t±BlfS©^Sr^i-S 0 



WO 2005/027186 



PCT/JP2004/013488 



&*5x ^ ^^^W 6 3 it>V^ -7 ^ 6 4 (rft, ^m^—y^^^r— 

y*/u6 l bfeir^fiBSp-^— y^^r— y*;ve> l c irl^^tc rtfflf— :7**<$r— 

£fc N f— ^ct^>Jr— y*/]s6 1<D±&&— #<£>$S£i:U ^-f^^6 2*5 
it>v^ y $ fr<-zf;v 6 4 ^—y^^r—yjv 6 l ^tb-<T, P#l4<D{jg;v\ 3S7j 
15 c^teK: J; Uteris (mk^W) *r—-f>\'^ -t (Dmk^Z. 

5 3R7j fcjftS/h $ v ^ tr— y*)V %m v ^ X h £ v \ 

EI7^Lfc^— rfjv^v yy—t 5 1 ^^Sr^SMM Vy* 
5 3<7)M£^— y/H 5&J^T|£C#|$c£ N Hll O^LfcHV^lRiJf-- 7 

20 ^igO^i^b^V^j^f— 7xX^r- y;V§ 1 b T^JjX ttiffi^ft^^ 
* 7 3©JgW^ffi-es 5S7JSt##UT1?— 7oc^^r«-^7 1 £: ^ y ^ ^r— ^/V- 



WO 2005/027186 



PCT/JP2004/013488 



7 2£r3f U£tf3#j$££:oTV^o 

0t±mtlbt3:Z> o ^<D£?fj;M&fcn, M 7 Km :tVh 5 Jc J; «9 MSB b 

15 #/&M(2) (£>f— y^^f— -?;V7 l ^ov^tt, 010 iz^irX, n iz 

tt^{s<. mtKomm-^^^mt^^^ m^^) <7--?vk -rt^i? 

25 5^^jm^oV>T^-f^o 



WO 2005/027186 



PCT/JP2004/013488 



5 X, i7^fj;5(C, #7WA2^|C#St5t > MPS h 7 * 5 3 

bTtt-££*L53g7JK«fcoT, ^7*MyM7^5 l«^7^7®^^Jg 

TiI*£bTV>5 0 ii^t- KO|(cMt5a^'lt^, flSfcafrjfc 

-rs^^jg^^^c^-^n 5 J: o tajiks *L3a>e, N #7^2(^1: 

• ■ — ■ • * w-J — - — / a" ' » « — W v. O "aS o 

tU ffi®^»Srfrofe„ rcoMBH^tt, MUS h I -in ^^r— 

*I~III Srfflf^i-S^u-A^jffiffiffirSSrfa^feOT&S,, fc:fe\ M^b^ 
20 .XI —III <Z>«3gf4 x ^OJitJTfcSo 

|l~i5W!)^2a~2e ©0«4*&2O [mm] % Il~i5©!)^4a 
~4e©^|lD0.5 [mm] N MM h 7 *Oii&fi*te&l27. 1 [kg] Tfc5 0 

25 St 9 ^^iife&ot, il-l5©yy^4a~4e 0*U&tt*|2O [mm] , 
il^5©!J^2a~2e O^fff^ 0. 5 [mm] N Jg|H h 7 
$J27. 1 [kg] Tfe6 0 

MUSh^III fi, *mw<DmMMRHm.<DMMh : 7X5 3a>b<7— 5 
Sr^t)^V^«3tT?fcoT, fl~l5<Z)yy^4a~4e ©^f^25 [m 



WO 2005/027186 



PCT/JP2004/013488 



m] N f 1~I5©]J ^4a~4 e ©EWfijft 0.5 [mm] , Jgih7^©» 

fiif3»8.5 [kg] t?fc§ 0 M^h^^ni w\ mmhrxn&m 

£r^LTV^„ M§Bh7^II(DMa^M^3 [kg f] -CNfc5©lc*fU 
Wte:fc»t5®IJB I Ckgf] t^Sit^^ofc 

5T'l^t5riH:i^ ffiffi^fM^s [kgf] <^5ii^fe^ 

10 £ftofc„ 

— ^ SIB b 7*111 ©MJSWMte&Jl 2 [kgf] SIB I © 

V^fca?> % j»S*^ll.4 [kg] t>K*o^5. 

SM h7^5 StDM&^^S^ft^ 71 — A 2 ^B^M^rfHISW^ 

awe, ^^®*SS^L N 7VM5 y b y—t te5R2j&#;fcSJR|H h 7 
25 9«*BrfiBi:*«fcae) % SIS f>77 



WO 2005/027186 



PCT/JP2004/013488 



*-*>h*>*mMi:%, m^(Dg.m^ts<tev, ^.^mm^u^^x 



WO 2005/027186 



j- 1 



PCT/JP2004/013488 



io SfrfBM^b^^tt, 

15 -f ;v<D^vn^m^M ustf ?> z t x\ «frf3f— •y^^7-—-fMz.-mti^n^x 

25 vYV—7h^ 

^.timmm^Hm^^x^ 



WO 2005/027186 



PCT/JP2004/013488 



( 3 ) if i tefB*toJRIHS!s*TOfc:J3V^ 

(5) m^oms^icmm^mmmRmm^^x, 

* — — »•"•-•■ ^- u. i-ji«\<_ 7 rrz i7rj .iiiijt,^ -j 

( 6 ) 1 ~ 3 ^VN-r^4^|B^^Jg5BMS^^feVNT s 

SlflBf— 7^^<jr— ^i:^5/^<$r— ^Vi/i^p^jcf^ttb 

(7) »*©«BB 1 fcflB«©JRBBSR*rt(l»z:33V^T, 

(8) »*0«H 1 JclB«OJHBias*rttte*5V>T N 

( 9 ) l»^o$5ffl 2 SfcttMr *<z>ftB 3 KlBttOjRHSfi^lc&vvi:, 



WO 2005/027186 



PCT/JP2004/013488 



WO 2005/027186 



PCT/JP2004/0 13488 





WO 2005/027186 



PCT/JP2004/013488 



2/1 2 
FIG. 3 




WO 2005/027186 



PCT/JP2004/013488 



3/1 2 
FIG. 5 




FIG. 6 



WO 2005/027186 



PCT/JP2004/013488 



4/1 2 
FIG. 7 



WO 2005/027186 



PCT/JP2004/013488 



5/1 2 
FIG. 8 




FIG. 9 



50 



c -— 51 



WO 2005/027186 



PCT/JP2004/013488 



6/1 2 

FIG. 1 0 
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(57) Abstract: An expansion-type reflection mirror has connecting members that are installed between extendable members con- 
structing an expansion truss. Each connection member connects a portion corresponding to an antinode of and a portion correspond- 
ing to a node of a bucking mode occurring in extendable members when tensile force is applied to surface cable. Further, the surface 
cable is composed of inner surface cable and outer periphery surface cable that is joined to the outer periphery of the inner surface 
cable. Cable having high rigidity and whose length varies a little when tensile force varies is used as the inner surface cable. As 
the outer periphery surface cable, cable having lower rigidity than the inner surface cable and whose tensile force varies less than 
the inner surface cable when the length varies is used. Tensile force is applied from the expansion truss to the inner surface cable 
through the outer periphery surface cable to form a predetermined mirror surface shape. 
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